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DEPARTMENTAL REVIEW OF URANIUM POLICY 


THE long-awaited tederal inter- 
departmerital review of Australia’s uranium 
policy has been completed and will go to 
Cabinet alter the Budget. 

It is understood that the ministers 
involved — principally the Minister for 
Resources and Energy, Senator Walsh — 
are preparing Cabinet submissions on the 
report. 

Other ministers with a close interest 
iticlude the Minister for Aboriginal Affairs, 
Mr Holding. and the Minister for Home 
Affairs and the Environment, Mr Cohen. 

Caucus defeated a left-wing motion on 
July 12 calling for the phasing out of 

iranium muning and the withdrawa! of 
negotiating licences to Queensiand Mines 
(Nabariek) and Energy Resources olf 
Australa (Ranger) 

Other prospects whose futures hinge on 
the review include the huge Roxby Downs 
development Jabiiuka, Yeelirrie, 
Koongarra, Ben Lomond, Honeymoon and 
Beverley, 

Two companies particularly interested in 
the outcome of the Government's 
deliberations are Pancontinental Mining — 


» 1 O00) »4G 


owner of the Northern Territory strike 
Jabiluka — and Denison. the Canadian- 
controlled firm which has just concluded an 
agreement with traditional Aboriginal 
holders of the Koongarra lease, also in the 
Northern Territory. 

It became known in mid-April that the 
Federal Government had revoked uranium 
miners’ licenses to seek overseas buvers o! 
AuStralian yellowcake (uranium oxide) 

The Koongarra was not initially exploited 
because of political difficulties after the 
Whitlam election victory in 1972 and 
because parts of the seam were inside the 
proposed Kakadu National Park he 
original owner, Noranda, later sold the lease 
to Denison. 

Some of Koongarra s traditional 
Aboriginal owners tried to prevent the 
Aborigina! Northern Land Council! 
negotiating with Denison on the 
Aborigines behalf 

The problem was folved after a cour’ 
battle but Mr Holding then tried 
unsuccessfully to persuade the Aborigines 
not to sign an agreement with Denison 
until Government policy was formulated 








SYDNEY.— The top priority in Australian disarmament policy would be to 
ban nuclear weapons from outer space, the disarmament ambassador, Mr 


Richard Butler, said yesterday. 


» Ct} 


Mr Butler, appointed by the 
Federal Government on July 7, 


arrived from his former posting, 


as Australia’s deputy permanent 
representative to the Organisatior. 
tor Economic Co-operation and 
Development in Paris, for bricf- 
ings in Canberra. He will be based 
in Geneva 

“Our central concern is about 
thongs nuclear,” he said. “Austra- 
ha will be urging a general wind- 
ing down of the arms race 

“We will be making every pos- 
sible effort to make sure the arms 
race doesn | extend to outer space 

“We do not want an arms race 
in Outer space and we will do ev- 
erything we can to stop it 

“A good group of Western 
countnes think the same way ~ 

He said the world spent $7U0 
billton a year on conventional 
arms and a great share of that 
went to Third World countries 

“New, | ask you, what does the 
Third World need -— more weap- 
ons or more food?” he said 


Mr Butler said Australia would 
urge nations to look at diverting 
some of those funds to meet other 
needs of people 


The mosi popular weapon on 


the international market today 
was the Russian AK-47 rifle, 
which cost $800 

“In some of the Third World 
countries, you can run 3 pharma- 


cy for a year on that,” Mr Butler 
said 
He said his job would be to give 


expression to the feelings of as 
many people as possible on the 
disarmament issuc 

After talks with the Foreign 
Minister, Mr Hayden, in Canber- 
ra carly this week, Mr Butler will 
spend three weeks travelling the 
country talking to non-govern- 
ment groups about disarmament. 


He said it probably was unusu- 
al for an ambassador to be talking 
to the public but Mr Hayden 
wanted to know what ordinary 
people — not just officials — felt 
about it. 

Mr Butler said hes first task in 
Geneva would be to attend a 
meeting to revise the treaty ban- 
ning nuclear arms from the 
sea ber 

Official organisations were 
doing a great deal of work on 
arms control and he would be kept 
very busy in his new job, he sand 
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AUSTRALIA 


BRIEFS 
JAPANESE URANIUM REQUEST--TOKYO--Japan yesterday asked Australia to continue 
to supply it with uranium after the expiry of existing bilateral supply con- 
tracts. The request was made by Japanese international trade and industry 


minitere, Mr Sosuke Uno, in his meeting with visiting Australian Deputy Prime 
Minister and Trade Minister, Mr Lionel Bowen. Japanese officials said during 
the 30-minute meeting the two ministers exchanged views on bilateral trade is- 
sues, centering on Japanese imports of Australian uranium and exports of steel 
products into Australia. Mr Uno expressed concern over moves in Australia to 
restrict imports of Japanese steel products. In reply, Mr. Bowen said the 
Australian Government was currently studying problems related to uranium 
supplies and steel import quotas expiring next vear. It also hoped to export 
industrial products to Japan in addition to such items as iron ore and coal, 
he said. [Sydney THE WEEKEND AUSTRALIAN in English 6-7 Aug 83 p 18] 


PROTEST TO FRENCH--CANBERRA-~-The Government has protested to France over the 
latest FRench nuclear test at Mururoa jitoll, last Friday. The Department of 
Foreign Affairs said yesterday that Australia has expressed strong objections 
to the test, which was detected by a New Zealand seismic station. The explo- 
sion was small, probably that of a trigger device. The last French test at 
which the Australian Government protested was on Mururoa on 28 June when the 
test was detected as having a yield of 59 kilotonnes. [Melbourne THE ACE in 
English 9 Aug 83 p 3] 


CSO: 5100/7544 











CZECHOSLOVAKIA 


NUCLEAR ENERGY DEVELOPMENT PROBLEMS, ADVANTAGES DISCUSSED 
Prague PLANOVANE HOSPODARSTVI in Czech No 7, 1983 pp 12-23 


[Article by Engineer Miroslav Cibula, science candidate, State Planning Comis- 
sion: “Development Problems of the Nuclear Power Industry”) 


[Text] After the oil price shock of 1973, hopes in the development of nuclear 
power generation rose considerably, because nuclear power was able to supply 
long term the necessary quantity of energy, eliminate the shortage of natural 
occurrences of conventional energy sources, and compete economically with cost- 
ly refined fuels. Basic changes have occurred during the past }~\ years iti the 
conditions for the development of the fuel and power industry, the rise of 
energy consumptiou hes slowed down, and so has the growth rate of the economy. 
At the same time it has been demonstrated that the obstacles to utilizing the 
possibilities offered by nuclear power are not technical ones, rather obstacles 
associated wit mastering the demanding construction of generating capacities, 
specifically of nuclear power plants. Even though only a few countries have 
been able to realize without significant shortfalls and slippages their origi- 
nal plans fo: developing nuclear power generation, this sphere is developing 
with a speed unprecedented in the other areas of the world power industry. 
There is every indication that once the difficulties in the initial stage of 
building industrial nuclear power plants are overcome, particularly the eco- 
nomic structural factors and in some Western countries even the political ob- 
stacles, tie growth rate of nuclear power generation will remain long term at 

a very high level. 


In 1975, the share of nuclear power within the total consumption of primary 
sources of energy worldwide was merely about 1.5 percent, there were only 19 
nuclear reactors in operation rated at more than 30 MW each, and their com 
bined capacity was 71,700 MW. According to the forecasts prepared by the in- 
ternational organizations IIASA [International Institute for Applied Systems 
Analysis), “AAE [International Atomic Energy Agency, IAEA] and INFCE [interna- 
tional Nuclear Fuel Cycle Evaluation] and published in recent years, the in- 
stalled generating capacity of the world's nuclear power plants will increase 
to a minigum of 531,000 MV and a maximum of 909,000 MW by 1990, and in the year 
200U it should be in a range betw en 1,082,000 and 2,227,000 MW. By the end of 
this century, nuclear power's share of the world consumption of primary sources 
of energy should be between 9.5 and 10.3 percernt. These las’ two figures cor- 
respond to the low and the high scenario for the development of the world en- 
ergy demand and of its supply with individual sources of energy, as forecast in 
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in the earth's crust. Another season is the increase ii the recovery of the 
leposits, made possible by technological progress and better equipment, wmore- 
over, bigh world prices of fuels nave led to intensive development of technol- 
Ogies tor the preparation, Conversicn and combustion of inferior and cheaper 
fuels such a6 o11 #hales, bitumens, coal suitable for the production of liquid 
synfuels, etc. This technological progress is making itself felt already now 
in a reduction of the necessary share of higher-ygrade petroleum in the consump- 
tion of energy sources and, among other things, it has been one of the reasuns 
of the decline in petroleur prices. 


According to the published forecasts and results of analytical studies, views 
are changing also on the question of the rapid depletion of fossil fuels as 
nonrenewable sources of energy. According to the latest assessments, the re- 
serves of fossil fuels will be sufficient to cover their share of total con- 
sumption even around the year 2030, by when population growth is expected to 
slow down, and the world population i8 expected to approach an asymptotic lev- 
el. These views have been the dasis6 also of formulating the requirements for 
the development of nuclear power generation, which aiready now is performing 
the function of balancing the scurces of energy, especially in industrially 
developed countries with inadequate fossil fuel deposits of their own, which 
applies to Czechoslovakia as well. Which means that the role intended for nu- 
Clear power generation i868 to solve the problem of both the inadequate quantity 
and the uneven distribution of the reserves of nonrenewable sources of energy. 
Moreover, nuclear power generation must successfully master this role without 
regard for the problems stemming from its initial stage of development, in 
which it uses essentially only one of the uranium isotopes in light~water re- 
actors with a once~through fuel cycle, while it has to support the high cost 

f operation on enriched natural uranium. Only with a changeover to the tech- 
nology of fast breeder reactors will the prerequisites begin to be formed for 
utilizing the entire range of uranium and possibly thorium isotopes, recycling 
nuclear fuel, and reducing the demand for additional natural uranium, 


The time span for the more extensive realization of this changeover is still 
rather hazy, which introduces uncertainty into the long-range trends of the 
generating costs of nuclear power, whose ability to compete with other sources 
of energy despite higher investment costs is determined by the level of fuel 
costs. More extensive construction of fast breeder reactors cannot be ex- 
pected before the year 2000. According to the latest forecasts (Tables 1 and 
2), fast breeder reactors will account for only 1.6 to 2.4 percent of total 
output of nuclear power. In the era of fast breeder reactor’, the nuclear 
power industry will have at its disposal a considerable primary energy poten- 
tial accumulated in stocks of depleted uranium at the fuel enrichment plants, 
but at present it is extremely difficult to estimate the time when, and the 
economic and other conditions under which, this solution can be realized, espe~ 


cially in smaller countries. 


In Czechoslovakia, by every indication, the era of building light~water reac- 
tors will extend at least into the tirst  scade of the next century, and their 
use within our nuclear power industry will remain dominant substantially 

longer than what would correspond to their economical service life. From which 
it follows that the Czechoslovak power, engineering, and construction 








industries should view the constructioa of nuclear power plants with light- 
water reactors a6 4 long-term program that deserves the concentration of mod- 
eroly equipped capacities in these industries, enabling them to achieve the 
qualitative, construction~time and cost indicators that correspond to the world 
level in building the nuclear power industry (Tabie 3). 


Table 3. Forecast of the Nuclear Fower Industry's Contribution to the Supply 
of the Energy Demand in the Year 2000 (percent) 


World Europe CSSR 

Nuclear power industry’s share 
In supplying demand for primary energy sources 9.5 ° 15.0 
In electric power generation 45.0 43.0 52.0 


Sources: ILASA, WPC [World Power Conference], and educated estimates for CSSR. 


Changeover to nuclear power generation i6 a natural consequence of the progress 
in acience and technology. The necessary rate of implementing this changeover 
can be derived from the economic conditions of supplying other sources of ener- 
uv, and from the results of computations optimizing the demand for energy, 
based on rationalization programs and linked to computetions of the economic 
efficiency of alternatives for the fuel and power industry's development. The 
results of subjecting to optimization analyses the alternatives for the Czecho- 
slovak fuel and power industry's development have demonstrated that it will be 
efficient and necessary to supply, by developing nuclear power generation, at 
least around 70 percent of the warranted additional demand for primary sources 
of energy: to the year 2000, This share of the nuclear power industry may be 
regarded as minimal from the viewpoint of solving the consequences of our 
domestic fuel reserves’ considerable depletion; and of the impossibility of 
stepping up further the rate of their extraction, due to the high ratio of 
annual output to total workable reserves; and also in view of the long-range 
costs of importing fuels and power. 


Past development of the Czechoslovak fuel and power industry gradually in- 
creased to about 40 percent the share of import in supplying the demand for 
primary sources of energy. After the sharp rise of world fuel prices, it 

would be intolerable to further increase the share of import, even if t's fur- 
ther rise of import prices ceases. In this situation it is economically unac- 
ceptable especially to develop further electric power generation based on im- 
ported fuel. It is more efficient to convert the electric power industry to 
using much cheaper nuclear fuel, at a rate that makes it possible not only to 
supply the increase in the demand for electric power, but also to gradually re- 
duce (he generation of electric power in power plants fired with fossil fuels, 
and to use for district heating the freed capacities in conventional power 
plants. Through the cogeneration of electricity and heat in the reconstructed 
coal-fired condensation power plants it is necessary to significantly improve 
their energy efficiency and their contribution toward restructuring the balance 
of capacity and energy consumption, in alternatives that satisfy the long-range 
economic conditions and criteria of economic efficiency. 


In spite of their nigher technological and investment intensity, the favorable 
economic results of the current types of nuclear power plants can be attributed 











to their sOwel!l rue, C 60s nati iti ihe L_aoe of pow r prante I ite 7’ witht JRay 


Matural gas or fuel oil. AccorGging to orientationa!] national economic cCompu- 
Cations, the specific fuel costs of our nuclear power plants should be about 
60 percent lower thar tne [ue costs ot power plants burning domestic coal. 


Here it turns out that ever-wore thorough and more detailed anaiysis of the 
chain of costs comes out in favor of nuclear power plants, even though long- 
range computations are extremely difficult due .o the familiar problems with 
objecCivizing the iaput cost items. The difference between the fuel costs of 
nuclear power plants and conventional condensation power plants should contain 
a sufficient reserve also for the worsening economics of nuclear power gener- 
action resulting from h.gher investment costs due to the realization of more and 
more demanding safety systems, the changeover to building nuclear power plants 
OG more demanding sites, etc. If the investment and other costs are included 
not only of the power plants but of the fuel industry as well, it turns out 
that the specific generating costs of ou: present nuclear power plants are much 
lower than the generating costs of power plants fueled with domestic coal. This 
difference in costs approximates the results reported in other countries, al- 
though io Czechoslovakia the specific investment costs of conventional power 
plants are obviously higher than eslewhere, due to burning predominantly brown 
cosa) of lower calorific value, which improves the ratios in favor of nuclear 
power plants (see Table 4). 
Table 4. Comparison of the Differences Between the Specific Investment, Fuel 
and Generating,Costs of Nuclear and of Coal-Fired Power Plante in 
Czechoslovakia (in percent of the costs of nuclear power plants) 


Power plants 





Nuc lear Coal-fired 
1, Components of investment cost 
Power plant construction 100.0 75.0 
Investment in transmission lines 20.0 20.0 
Investment in electric power industry jointly 120.0, 95.0 
: 2 3 
Investment in fuel industry 25.0 65.0 
2. Fuel costs (direct) 100.0 160.0 
3, Generating costs 100.0 126.0 


Foutnctes: 

1. Reflecting the situation that existed at the end of 1982, 

2. According to Soviet sources (UISJP [expansion unknown], Vol V, No 12, 1981) 
3. With due consideration for the service life of strip mines. 

,The efficiency of nuclear power generation can be documented on a foreign com- 
parison of the material intensity of building and operating a conventional and 
a nuclear technological chain for generating electric power (Table 5). In the 
case of a ouclear technoiog.cal chain with a light~water reactor (Table 5, 
item D) the material intensity during 30 years of operation is merely 3./7 per- 
cent of the material intensity of a ccal-based technological chain (Table 5, 
item A/, while the weight of the unprocessed fue! (energy-containing materials 
for operation) is 29 times lower in the nuclear technological chain. If more 
advanced mining technology is used, and if coal i8 transported and burned it 
the form of @ slurry to lessen the environmental consequences of generating 
electricity from coal (Table 5, item B), the ratio in favor of nuclear power 


generation ncreases furtner. The differences in material intensity between 














the coal-based and the nuciear technologica! chain with a fast breeder reactor 
(Tabic 5, item EZ) are several timee more favorable than in the preceding case 
despite the fact that this alternative already assumes the mining of uraniup 
of very low grade, containing 0.007 percent U,0,. 


Table 5. Material Intensity of Building and Operating Technological Chains for 
Electric Power Generation (1000 tons/1000 Mw) 


Materiély Celkdm 
(2) ne vfstavbu pro provoz'( ¢) 
kovy astetni neener- ener. 
(4) (5)  geticks getické 
, Palivove 4kiadny (6) (7) 
@ typ zefizeni 
A. Powrchové téZené uhli 
— soudobé technologie’ 44 142 4000 79 000 83 186 
B. Povrchové téfené uni 
— pokrotilé technologie’ 67 130 23 260 64 000 107 430 
C. Hiubinnaé téfené ubii 
— pokrotilé technologie 65 140 23 566 84 000 107 770 
D. jaderné palivo 
— \lehkovodal reaktor* 49,3 192,7 132 2700 3074 
E. jaderné pelivo 
— rychif macfiv? reaktor® 33 276,3 . 800 1103 


Source: “Energy in a Finite World,” IIASA, 1981. 


Key: 
l, Materials A. Strip-gined coal, contemporary tech~- 
2. For constructjon nology 
3. For operation B. Str4p-mined coal, advanced technol- 
4, Metals Oy 
5. Other C. Coal mined underground, advanced 
6. Nonenergy technology 
7. Energy D. Nuclear fuel, light-water reactor 
8. Jointly E. Nuclear fuel, fast breeder reactor 
9. Fuel bese, type of equipment 





Footnotes: 

1, Cumulatively over 30 years of operation, at an sverage annual outp of 
6.1 TWh. 

2. Strip mining with a favorable overburden ratio of 2:1, thickness of seam 
9,2 meters, coal transported by rail to a distance of 900 km. 

3. Strip mining as in case A, but coal transported by pipeline to a distance 
of 900 km, combustion of slurry, and desulfurization of waste gases. 

4, Uranium ore containing 0.2 percent U.0., 60 percent strip-mined, 40 percent 
mined undeiz~ound, fuel elements with 412 percent U-235, thermal efficiency 
33 percent. 

5. Low-grade uranium ore containing 0.007 percent U0 , nuclear fue! depleted 


UF, and naturel uranium, thermal efficiency 40 percent. 


Nuclear power generation with a light-water reactor, and its fuel cycle require 
very little land and few miners to mine the unprocessed fuel, but only if the 
fuel is produced from ores with a higher uranium content, the mining of which 
is the dominant at present. Should it become necessary to produce the fuel 
from very low-grade ore, however, the land and the mining manpower capacity 








a 


requirements c Nuclear power generation wilh ilgntw-water reactors wou.d in- 
rease considerably (Table 6). This shows what would happen if the recycling 


of spent nuclear fuel and the changeover to fast breeder reactors were post- 
poned. Long-term use of ight-walter reactors operating in a once-through fuel 
cycle would lead to the grédual depletion of the deposits of higher-grade ura- 
Disw ores. The fuel tor the light-water reactors would be made from ores of 


gradually lower grades, which woulc worsen the overall economic results of the 
reactoré. 


Table 6. Requirements for the Operation of a 1000 MW Power Plant Generating 
6.1 TWh/year, Including the Requirewents of the Fuel Industry 
Total ma- 


Total land Miners terials in 
in 30 years (men/ year) 30, years 
(kar-) (10—- tons) 





1. Power plant burning strip- 

mined coal 10-20 500 321 
2. Nuclear power plant with light- 

water reactor (uranium ore con- 

taining 0.2 percent U,0,) 3 50 45 
3. Nuclear power plant with light~ 

water reactor (uranium ore con- 

taining 0.007 percent U.,0 3 300 360 


j J 
Source: "Energy in a Finite forld," IIASA, 1981. 


In agreement with the prevailing world trend, development of the Czechoslovak 
nuclear power industry through the year 2000 calls predominantly for the con- 
struction of Soviet light-water thermal reactors of the VVER [water-cooled and 


water-moderated]} type. 


In the second half of the 1990's, parallel construction i8 very likely of VVER 
thermal reactors, reactors of low power rating for heat supply, and the first 
fast breeder reactors. Favorable results in mastering the technology of high- 
temperature nuclear reactors for cogeneration could advance the time span of 
their construction in Czechoslovakia not only for the seeds of the power indus- 
try, but for metallurgy, the chemical industry, and other industries as well. 
An important conceptual objective for the immediate future is to gradually use 
the built nuclear power plants to supply their surrounding conurbdations with 
hot water, and to utilize their existing sources oi low-temperature and waste 
heat for the necds of agricuiture and the food industry. 


Since 1979 and 1980, two nuclear generating units with VVER 440 reactors have 
been in operaticn at the V-1 nuclear power pliant in Jaslovske Bohunice. Con- 
struction of 61x more units with VVER 440 reactors is in an advanced stage. 
These include two unite of the V-2 nuclear power plant in Jaslovske Bohunice, 
and four units of the nuclear power plant in Dukovany. These six generating 
units are to be placed in operation successively between 1983 and 1986. Pre- 
parations were begun in 1981 for the construction of a nuclear power plant in 
Mochovce that will have four generating units with VVER 440 reactors, and also 
for the conetruction of the Temeiin nuclear power plant where the fv.ur generat- 
ing units wili be equipped with more powerful reactors of the VVER 1000 series. 


+ . > > 


Work 18 proceeding intensively on surveying anc selecting the sites for the 
construction of additional nuclear power piants. Here an important criterion 








Table 7. Prognostic Assessment of Nuclear Power's Contributions to Development 








of the Czechoslovak Fuel and Power Incustry Tader 
2000/ 
1980 1990 2000 1980 
1. Nuclear capacities’ share (percent) 
Of domestic power consumption 1.5 9.2 15.0 10.0 
Of power output 6.2 32.9 52.0 &.38 
Of heat from public cogeneration plants 0.06 1.6 23.8 . 


Of increase in domestic consumption cf 

primary energy sources during preceding 

10-year period ; 48.0 72.0 , 
2. Increase of additional output of elec- 

tricity from nuclear power plants over 

additional gross power consumption dur- 


ing preceding 10-year period (percenr) , 60.0 29.0 ; 
3. Quantity of fogeil fuel replaced by nu- 
clear fuel (10 TPY standard fuel) 1.7 10.4 22.6 13.3 
Of which: In power generation 1.7 10.3 20.8 12.2 
In cogeneration ; 0.1 1.8 ° 


*. Other indicetors infiuenced by develop- 
ment of nuclear power generation: 
Share of import in consumption of prin- 


ary energy sources* (percent) 41.6 37.0 35.0 84.1 
Fossil-fueled power plants’ share of 
electricity output ‘percent) 73.5 43.2 26.0 35.3 





*Not including import of nuclear fuel. 


is the long-range plan to use these nuclear power plants also for heating near- 
by cities, industrial plancs and farms. By 1990, the combined total! installed 
capacity of Czechoslovak nuclear power plant’ should reach about 5000 MW; and 
by the year 2000, between 10,000 and 12,000 » in accordance with the needs to 
supply the demand part of the fuel and powe: baiance. 


The attained level of construction in progress, and the objectives of the pro- 
grem for the construction of nuclear power plants in Czechoslovakia all.w a 
prognostic assessment of nuclear power's contributions toward the Czechoslovak 
fuel and power industry's development through the year 2000. The decisive con- 
clusions from such an assessment can be expressed in the indicators summarized 
in Table 7. Im conjunction with the worsening long-range situation in procur- 
ing conventional sources of energy (coal, petroleum and natural gas), and with 
the slower growth of domestic energy consumption due to rationalization mea- 
sures of a techno ogical or structural nature, and also as a result of the ex- 
pected slower growth rates of the entire Czechoslovak economy, the role of nu- 
clear power generation has increased significantly already in this decade. 


Nuclear power generation is to supply up to 48 percent of the additional domes- 
tic consumption of primary sources of energy in the period 1981-1990, and over 
70 percent in the period 1991-2000. The additionai output of electricity from 
nuclear power plants will greatly exceed the anticipated rise in energy con- 
sumption and will be used to gradually reduce the output of electricity from 
fossil-fueled power plants. As a result, the fossil-fueled power plants’ share 
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does not create Capacity proclems, and auclear power piants can be Bbuiit ia 
areas whire there 16 @ shortage oi electric power, without regard ior the con- 
mection of the sites to the usin transportation routes. This saves power 
Cranemission costs and also reduces power losses in the distribution system. 
The power plants fueled with brown coal had to be built directly in the coal 
basins, and the power generated there had to be transmitted to bulk load cen- 
ters, usually several hundred k.lometers distant. Specifically for these rea- 
sons, for example, in recen: decades we built four 200-kV and four 400-kV 
transmission lines from the North Bohemia and West Bohemia coal basins inland. 
Selection of suitable sites tor nuclear power plants eliminates the need to 
bua'd additional long transmission lines, and the distribution system wiil be 
enlarged only to the extent necessary to supply the output of the nuclear power 
plants to nearby industrial plants, or to the nearest junction of the power 
grid. There are significant benefits also for the living and working environ- 
meni. 


Unlike fossil-fueled power plants, nuclear power plants do not poliute the liv- 
ing environment with their exhausts (or otherwise). It has been proven that 
the actual radioactivity values of the gases and aerosols emitted through the 
ventilation stack oi: the V-1 auclear power plant in Jaslovske Bohunice are low- 
er by several orders of magnitude than what the norms allow. Measurements, by 
impartial organs, have unambiguously confirmed that operation of the nuclear 
power plant has not increased the radioactivity of the air and s011 above the 
level of natural background radiation. The high quality and reliability of 

the installed operating systems likewise have been demonstrated. 


Even if the necessary supp.y base for the Czechoslovak brown coal now used 

were available, it certa.nly could not be used to build such large generating 
capacity as the nuclear power plants under construction, without changing over 
to a new and better combustion technology in order to abate environmental pol- 
lution. This would result in substantially higher investment costs. As evi-~ 
dent from the plans now on the drawing board, the costs of retrofitting the 
coal-fired power planteé now in operation with desulfurizing equipment are close 
to the original costs of these plants. Even though this comparison is not en~ 
tirely tenable because of the differences in time and the price increases, it 
is obvious that when evaluating the higher capital intensity of nuclear power 
generation, in the cost-comparison computations it is necessary to take into 
consideration also the nuclear power plants’ contributions toward imprc.ing:the 
living environment. 


Since nuclear power plants must be built to meet the strict criteria of nuclear 
safety, the advantages stemming from their high technical quality and oper~ 
ational reliability are likewise not negligible. As a result of this higher 
qualitative level, the annual hours of operation of the nuclear power plants’ 
installed generat.ng capacity will be constantly higher by about 15 percent 
than in the case of power plants using low-grade brown coai, which is the cause 
of more frequent shutdowns and stoppages of these plants, especially of their 
boilers. Evaluation of the induced investments under our conditions likewise 
pointe in favor of nuclear power generation, although correct determination of 
the warranted scope and especially of the nomenclature of such inyestments in 
the computations comparing nuclear and conventional power generation is ques- 
tionable,. 
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will De possidile to employ the sost advanced construction and instaliation 
methods om the power plant itself, at a productivity much higher than in the 
case of Duilding coal-fired power plants. 


Even though present nuclear techrology has attained a very high level of oper- 
ations! safety and reliability, demonstrably several times greater than in the 
case of other extensively used power-generating and industrial technologies, in 
a number of Western countries the development of nuclear power generation is 
encountering criticism, including the spreading of unsubstantiated fears of ac- 
cidents in nuclear power plants. Such views have been the main reason for 
scaling down the long-range world forecasts of the development of nuclear 
power. But there also appear to be many other motives for this. The most is- 
portant ones are competing interests, political power struggle, and the slower 
growth of energy demand and the shortage of investment capital caused by the 
slowdown of the economy's growth. Even so the constant polemic over the safety 
level of nuciear power plants has been reflected in the more and more demanding 
and perfect technical measures to ensure their safety and reliability. This 
has made the construction of nuclear power plants substantially more expensive 
and has raised their specific investment cost. In spite of this disadvantage, 
contemporary nuclear power generation is able to compete economically with con- 
ventional power generation. 


Under the specific conditions in Czechoslovakia, where there is no other alter- 
native solution to or substitute for nuclear power generation, assessment of 
the economic efficiency of changing over to nuclear power generation is war- 
ranted only in relation to the rate of its development with the framework of 
the alternatives for the development of the entire national economy. 


The scale of building basic generating capacities in nuclear power plants is 
predetermined by the urgent need to solve the long-range shortage of domestic 
power-plant fuel, to reduce the share of imported fossil fuels, and to «ensure 
that the bulk of the long-range increase in energy demand in Czechoslovakia is 
ensured by using nuclear fuel. Which means that also the capital intensity of 
building nuclear power plants must be considered from the viewpoint of other 
possible alternatives for solving all these circles of problems (Table 8). 


Table 8. Long-Range Forecast of the Share of Nuclear Power in the Output of 
Electricity in Czechoslovakia 








1980 1990 2000 2030* 
Czechoslovak population (millions) 15.0 16.0 17.0 20.0 
Per capita power consumption (MWh) 4.85 5.6 6.8 10.5 
Tota! power consumption (TWh/ year) 73.0 90.0 115.0 210.0 


Nuclear power plants’ share of power con- 


sumption (perceat) 6.2 30.5 52.0 71.0 
Power output of nuclear plants (TWh) 4.5 25-30 55-65 150.0 
Installed capacity of nuclear plants (GW) 0.88 5.28 10-12 25.0 





*Iindicative estimate. 


The higher capital intensity of nuclear power generation must be compared with 
the savings that arise in capital construction in the coal industry, and with 
the savings in those manufacturing industries whose output would be intended 
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INDIA 


4EW ALC CHAIRMAN MEETS PRESS IN BOMBAY 
Calcutta THE STATESMAN in English 7 Sep 83 p 4 


[Text] BOMBAY, Sept. 6.--Dr Raja Ramanna, chairman of the Atomic Energy Com- 
mission, has asserted that there was no new source of energy for India other 
than nuclear power in future and India would have to go in for nuclear 

energy in a big way. 


Talking to reporters on Sunday at the Bhabha Atomic Research Centre here, Dr 
Kamanna explained that the Atomic Energy Department's programmes were oriented 
towards the setting up of nuclear power stations. 


The Fast Breeder Test Reactor at Kalpakkam will be ready for operation by the 
next year. The nuclear programme was aimed at going in for breeder cycle and 
it was well within the capabilities of the country. 


Besides the FBTR, another reactor using U-233 produced from Thorium irradiated 
in Trombay reactors, was also expected to go into operation next year, he said. 


The R-5 reactor at Trombay was fast nearing completion and was expected to go 
critical next year, he added. 


The MAPP unit-1 at Kalpakkam was working at 80 MW continuously since August 28 
and this would go up as soon as safety clearance was given across the mid- 
mark of 100 MW. This was according to schedule and he was proud of the 
achievement. 


Regarding the department's proposal to set up nuclear power stations in the 
country so as to produce 100,000 MW by the end of the century, Dr Ramanna 
said India had the full knowhow and capacity to achieve this target. About 
the location of these stations, Dr Ramanna said that economic considerations 
would not influence the location policy. The stations would be located where 
the grid could taxe the power. Moreover, every grid needed to be fed by 
mixed power sources for its stability. This idea would have repercussions on 
the location policy. 


The FBTR was just little more than a year away from completicn and the com- 
ponents were at the site. Dr Ramanna expected that the necessary carbide 
fuel would also be ready by the end of next year. 











The work on FBTR began in 1973. Most components were manufactured in India. 
He complimented the Indian industry for the way they had risen to meet the 
challenge. 


Dr Ramanna said that for the proposed research centre at Indore, a site had 
already been selected Scientists would concentrate on research in fusion, 
lasers and accelerators. He expected that the fusion reactors and acceler- 
ators for breeding had great possibilities in the next centuries and said 
that India would not lag behind. 


He was critical of some countries which had decided not to supply components 
unless some unequal commitments were signed. This had been one of the reasons 
for some hold-up in the implementation of the department's programme. How- 
ever, India had sufficient knowhow and adequate manpower to be independent of 
these pressures. 


Dr Ramanna felt sad that a country which had taken the trouble not to produce 
nuclear weapons even though it had the knowhow and had applied all the neces- 
sary restraints, was still being discriminated against by way of denial of 
vital imports for its nuclear programme. 


This was made even worse because the countries which were restricting supply 
to India were testing Neutron bombs and other devices in large numbers, he 
remarked. 


The AEC chairman felt that the nuclear power projects were criticized somewhat 
unfairly because of the difficulties of setting up many of these projects on 
time. Some delays were owing to inexperience and a lot because of non- 
availability of components and the absence of the required number of trained 
personnel. However, the department was fast building up self-sufficiency in 
this respect. 


liany of the problems of the power stations related to matters other than 
nuclear reactors. The problems concerned turbines and grid fluctuations and 
local conditions. He did not expect these problems to continue in case of 
future reactors. 


Regarding the Tarapur atomic power project Dr Ramanna said it was logical 

to expect that when a reactor was bought, spares required for the maintenance 
of the reactor was a necessary commitment of the suppliers, irrespective of 
it was required for safety reasons or otherwise. 


He said there was no radiation hazard at Tarapur. India had the capacity to 
manufacture the spares. For this, however, a certain degree of radiation ex- 
posure might be necessary in order to refabricate the parts. But he hoped 
that the spare parts would be forthcoming as in any other commercial project. 


CSO: 5100/7159 








NUCLEAR SUBMARINE PROJECT REPORTED ‘IN SHAMBLES' 
bay THi TUITS OF INDIA in English 3 Sep 23 pp 1, 9 
[Article by Praful Bidwai] 


[Text] WOMBAY: Twelve years after it was sanctioned by the Centre, a project 
for desiyniny, a nuclear power plant for Indian Navy submarines lies in a 
shambles at the Bhabha Atomic Research Centre here. 


BARC has not only failed to make any worthwhile progress on the power plant 
design; it has also proved itself incapable of learnings from its past mis- 
takes which have entailed a waste of over 1.1 million scientific man-hours, 
besices costing the exchequer well over Ps. 7 cror in money. 


The submarine propulsion plant project was code-named "Plutonium Recylcing 
Project (PRP) by BARC and "Diesel Propulsion System Development Establishment” 
the Indian Navy. 


BARC was given overall charge of the project on the specific stipulation that 
it would deliver to the Indian Navy detailed designs in three years at the 
cost of hs. 5 crores. This was done at the express initiation of ‘rs. Gandhi. 


The specially created VRP cell of BARC scientists began work on the pres- 
surised water reactor (PWR) design only in August 1976, under the overall 
supervision of Dr. Raja Pamanna and Dr. P. R. Dastidar. 


The progress of the project since then has been a history of failures, 
frequent chanyes of basis design concepts and parameters, utter mismatching 
of inputs and outputs, reluctance to acknowledge mistakes, prevarication at 
the top and middle levels, and repeted attempts to cover up shortcomings anc 


failures. 


Concept Discarded 


Thus the basic design concept on which BARC started work in 1976 was suddenly 
discarded in January 1979. This was arbitrarily replaced by a new unproven 
and unworkable design frame. But even this was dropped seven months ago be- 
cause it could not work. 
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WOuld work elfictently and as top scientists and designers anywhere they knew 
their 

¢ Ls r ppec 

ARC t assuring the Union defence ministry that the design was not only 
workal:le it safe, faultless and efficient. In April 1978, for instance, 

it told the ministry that the work was almost complete. 

[he enly, in nine months’ time, BARC dropped the single pass fuel-rod 

ised design. Not a word of explanation was offered for discarding it less 
than eiyht months before the deadline for delivering the final product-- 

ist 1979. Two and a ‘:alf years had been wasted. 
t ] 

f tie first design wasa disaster, the second was to prove no better. This 
Jas based on a what is called an “open lattice" core, in which fuel rods 

l in a complex formation through which coolant water is circulated. 


r t< senior scientist associated 
number of major disadvantages. These inc 
? ; 


oderator: the difficulty of tianipu 


elective ones without opening up the pressure 
ouse hich can take weeks to remove--, 
isotope of hydrogen) in the reactor due 
cond design was so dysfunctional that 
eltin f fuel at the centre of fuel rods 
sutput and also to boiling of water under conditions of 
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latins control rods and of removing 
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rapic acceleration 
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ine. 
The re ere bis, holes in the design, too big for the scientists concerned not 
otice ut the top administrators at BARC insisted that it would work 
ife] efficiently. WUowever when the deadline for the completion of 
the project, August 1979, was past, the pretence could no longer be suscvained. 
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ra poping Rs. 150 crores in exchange for which it would deliver not the 
(whic it had failed to produce) but the reactor itself! Ironically, 
¢ ba its clai it report containins some details of the discarded 
tT rs 
t had by this time run into insurmountable problems and most of the 
ntists associated with it, though not the top brass, had becone disillus- 
ed wit oth the old and new basic desicn concepts. Dy the end of 1°50 
it had Lecore lear to all concerned that the cesign would not work. Over 
vur years been wastec. tMeanwnile th Officers’ ‘ssoctation had 
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‘roup of the scienv.ists who were associated with the first (two) 
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as been transferred or removed from the PRP. The new set, who have 


them, are however nowhere near achieving results. 


lie Navy is reported to be greatly dissatisfied with the progress of the 


d jas repeatedly asked for detailed discussions between its tech- 


personnel and BARC scientists on the design, BARC has discouraged and 


stallec such discussions but continues to claim that it can complete the 
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WPITER ARCUES ACAINST FAST BREEDER REACTOR 
Sombay THE TIMES OF INDIA in English 31 Aug, 1 Sep 83 


[Articles by Praful Bidwai ] 


[Text] The department of atomic energy has asked the government for the 
huge sum of Rs. 750 crores to build a large "prototype fast breeder reactor” 
(VFBF) with a power generating capacity of 500 'W. A “feasibility report’, 
put together by the DAL's PFBR working group and recently submitted to th 
Centre, calls for an early investment of this magnitude, including a hefty 
>. 92.5 crores in foreign exchange. The project, it claims, will be on 
ane 


ven | the rather special standards the DAE tends to set for itself, this is 
tran:e request. For the much smaller fast breeder test reactor (FBTR) 
at talpakkam, with a termal output of 42.5 iW (of which a third will be 
lectrical), is nowhere near completion. The current target date for its 
i] mnissioning--revised sic postpone’ severa’ times over tic eleven years 
that have passed sirce construction commenced--is the end of 19?4. 


it the FBTR is lilely to be delayed even further. Fy present indications, 
the last of the crucial pre-commissioning operations--the charging of molten 
sodium collant--will be months behind schedule. This means that the next 
set of steps, such as achieving criticality and final conmissioning, will 
take the FBTR project into 19°05. 
elay by a much longer tine, such as five to ten years, 
the “encration of detailed performance data from the FRTT. This cata is an 
indispensable input for the design of any larger reactor. It is simply in- 
possible for the DAE to extrapolate from the oil designs supplied by the 
Vrench for the FBTR (with an electrical output of only 12 to 15 IM’) and 
null off a worl.able design for a 500 MY reactor. 


hie oi) , rane lv 
his will consequently 


\nd yet the DAE has proposed precisely such a scaling up by a factor of 39 or 
wre--a2ll at one co. Even if possible, such an attem»t would be irrational 
1 


and, as will be argued leter, fraught with a number of technical, economic and 
environmental problems which the DAF has shown no capacity whatsoever to master. 








AZATCUOuw Svsten 


ut to start with, no country in the world has attempted a high ium from 15 
to 500 'W in fast breeders, since it involves ijealing with an unnanageably 
large nus.ber of unknowns in an extremely hazardous, accident-prone anc expen- 


sive system which becomes more and more unwieldy as it grows in size. 


An accident in a fast reactor is far more probable and much deadlier than 

in a conventional water-cooled nuclear reactor. A fast reactor uses 2 

hishly tissile fuel (plutonium or highly enriched uranium mixed with natural 
uranium). The chain reaction is caused and sustained by fast, highly ener- 
getic neutrons which are not “moderated” or slowed down as in a conventional 
reactor based on ‘thermal neutrons”; it generates intense heat which is re- 
moved by the coolant--typically, a molten metal such as sodium. The sodium ir 
turn transfers the heat to water to produce steam which drives a turbine to 
generate power. The reactor is also called a “breeder” as it produces nore 
fissile materiai than it consumes. 


The fast reactor is an attempt at taminr the bomb. It is nore difficult to 
esiyn or build and considerably more difficult and risky to operate than a 
conventional "thermal" reactor, It is also at least twice as expensive as 
the latter, meravatt for mevawatt. 


ven countries with a higher technological capability than India’s and with 
muci, lonser experience with nuclear power and with larger (690 to 1309 !f/) 

nuclear-thermal reactors, such as the U.S., USSR, West Germany, France and 

Britain, have not risked leapfrogging from the 10 to 50 MW ranre directly to 


cnr 7 


Clive ) Ww size fast reactor. 


Hut the DAE has proposed such a jump even though it cannot design or operate 
a conventional water-cooled thermal reactor anywhere near that size anc thouzh 
its performance in respect of the smaller 290 to 235 ?%/] range reactors of 
the CANDU (Rajasthan and Kalpakkam) type has been far from satisfactory. 
ignificantly, the DAE's proposal for the PFER cones at a tine when the rest 
of the world is pruning, or soft-pedalling on, fast reactor development, on 
teclino-economic as well as environmental grounds, Britain, for instanc , has 
slashed its fact reactor R & D progratme. In the U.S., the 350 !W Clinch 
River breeder, which has hung fire for 12 years, remains mired in uncertainty. 
ncharacteristically lonr delays dog the French and Soviet fast reactor pro- 
rarmes as their costs skyrocret. Fast breeders are no lonzer regarded as the 
teclinology of the future; they are fast taking a back seat in energy R&D 
prosrarmes tie world over; they are on a hopelessly slow trac’. 


pecious Arzuments 


Jnat is the DAE's main argument for its ambitious fast breeder prozrarme? 

It is three-fold: first, that India’s resources of fossil fuels are limited 
and may not last beyond the 2list century. Secondly, the country is relatively 
900r in uranium but rich in thorium deposits; thorium can be used as a fuel 











in a fast reactcr along with plu: nium reprocessed from the spent fuel of 
water-.ooled conventional nuclear reactors. And final] 
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il these arguments are specious. The first one not only under-estimates 
india’s coal and oil reserves and the likelihood of future discoveries, but 
also exaggerates the future (Z2lst century) demand for one particular form of 
energy--electricity. It makes no allowance for long-term changes in the 
technology of energy production and consumption. It also rules out the 
probable contribution of other energy sources, in particular the renewable 
ones. sesides, it tails to establish the need, leave alone the urgency, for 
the chosen alternative, the fact reactor. 


Ihe thorium-cycle concept is based on equally abstract and a prioristic 
premises, starting as it does from the desirability, not the feasibility, of 
using thorium as a substitute for uranium. No one has yet demonstrated the 
feasibility of the large-scale use of thorium in a breeder or evaluated its 
teclinmical or economic performance. The argument for it cannot be that the 
tust breeder is preterable because the fuel costs of thermal-nuclear reactors 
ure Likely to rise substantlly; for that would totally negate the DAE's old 
and only, justification for the conventional nuclear reactor vis-a-vis fossi! 
power plants, viz that uranium fuel costs are cuch lower than those of 
or oil. It is simply illegitimate to hold both that low fuel costs make 
the conventional nuclear reactor cheaper than fossil fuel stations and that 
nigh fuel costs of the former justify the fast reactor. 


- 
~ 
— 


Finally, in view of the DAE's far from glorious performance as a designer and 

operator of relatively simpler nuclear power plants, its claimed capacity 

to design or build a more complex and hazardous system such as the fast 

breeder is open to question. Even less sustainable is its claim that it could 

build the 500 MV fast reactor at one-and-a-half times the cost o! a thermal 

reactor. Not only has the DAE not built or adequately designed any reactor 

of comparable size; nowhere in the world has the capital cost of the fast 
reecer been lower than twice that of the conventional nuclear reactor. 


Capital Cost High 

ihis may itseli be an underestimate. As a well-documented study shows, the 
capital cost of the West German 300 MW prototype plant SNP-399 Is five times 
that of a comparable conventional nuclear reactor. fbhesides, the DAE's track 
record in respect to cost overruns has been appallinys. In the case of FETR 


itself, the costs incurred so far exceed the original estimate by a factor of 
> 4 


» « £ * 


iven the fact that both the Tarapur and CANDU type of stations are essentially 
based on imported designs, the DAF's design capacity is open to doubt and as 
yet unproven. Even taking to account the much smaller FBTR, the DAE js yet 
to deronstrate that it is capable of designing, building and operating any 
kind of fast reactor on its own. It received detailed designs for the FBTR 
direction from the French. Those were based on a reactor named "Rapsodie’, 
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fast reeder reactor can eact! turn int f incer certair ncditcions. 
lisruntior f ide ri an occur ir fractior econd. Ty : rinor 
leab f pd ivom cal reate enormou rovpiems, ince th etal reacts explos- 
ively with water or ir he interaction between fuel and c lant is als 
fraught wit rroblems. An official U.S. report focusses on some of the prob- 
lems wit sodium in a liquid meta] cooled fast breeder reactor (LYFEP): 
Ihe s lum-heated steam generator syster is one of the most critical] of the 
non-nuclear elemenst of the LMFPR plant, owing to the demand on it for 
extremely igh reliability of the sodium to steam water boundary’ and the 
ecessitv to mare the ystem capa le t safely accommodatin ny fail ire of 
thi ndary an’ the resulting sodium water reaction hat could occur--al! 
t ea mplished with assured functional performance and tolerable equip- 
ent i! perationa] osts. 
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NUCLEAK POWEK PLANTS DISCUSSED 


UKSAN in Arabic No 164, Jun 63 pp 15-18 
jr Ahmad "Umar Yusuf, minister of electricity: "Nuclear Power 
yria™| 


view of curr¢ont planning tovolving the introduction of the first 


wer plant, having a capacit of 2 x 600 (or 3 x 440) megawatts, 


wer supply ystem in Syria during 1991 and 1992, we present this 
| i brief presentation of the siting specifications of nuclear 
ints, taking into consideration local conditions in Syria. 
w, the siting requirements for nuclear power plants which produce 
it ire basically the same construction requirements as for conven- 
hermal power stations, but with increased emphasis on safety and 

from radiation There are alse some basic matters which power 
engineers are aware of and which must be taken into considration when 


| 


iw any type of power plant which utilizes steam power. They are the 


tip ; y} 


(|) there should be a source of sufficient water which can be 


for condenser cooling water; (2) it should be near the load centers; 
hould bear in mind considerations concerning transporting and 
the fuel (for example, the refineries should be nearby); (4) 
for building the plant foundations should be right, and the site 
i suitable one; and (5) ippropriate means of transport should be 
r the purpose of transporti the heavy components needed for -ne 
whi electing among proposed sites for the construction of thermal 
ts, the Ministry of Electricit has not encountered any opposition 
inxiety on the part of those concerned with regard to lines, air 
» thermal pcllution, or obtaining the right to build electric power 
f ire is where they need to be built. The reason for this is that 
' untry with a rather low density of population. However, it is 
te that it will become more and more difficult to select sites for 
r plants. The reason for this is that Syria's population is continual- 
ising and Syria is becoming more and more developed, espectally in 
‘inces where industry is concentrated--and these provinces are, of 
enter for the conveyance of electric power loads. These are the 


ft Aleppo, Hamah, Tartus, Hims, and Damascus. 
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tion of sites [tor new power pl ints, wnether 1t invoives tne expansion 
ting power pia t in Banlya » OF Che installation of new power plant 
ations suct is, for example, Ma skanah, is a matter which is basic- 
1\gdead nm the basi f the criterion of increasing demand for electri« 
reas where it is consumed. In addition to this, the condition of 


t [ 1 power transmi ssion networKr i , Lake! into at ount ° A] 90, another 


ve factor in selecting such sites is the availability of water for 


» avoid increasing air pollution ir 


t 
justrial centers of the country, then nuclear power plants would be 


e of power plants to be preferred. 
Features of Sites for Nuclear Power Plants in Syria 


! say that, as a result of the tremendous progress that has been 
in the field of safety techniques, there is, in principle, no reason 
struct nuclear power plants either in industrial centers or near 
ities. However, Licensing commissions in many industrial nations do 
hare this point of view. 


ilability of water for cooling is a decisive factor when it comes to 
ing the site for such plants in a country such as Syria. The reason 
is that the sources of water in Syria, with the exception of the area 


nt to the Euphrates River, are already burdened with the task of meeting 


er requirements of Syria's industry and providing sufficient drinking 
r the ( untry’s popu! ition. 


ir power plant having a light-water reactor with a yield of 33 percent 
to the cooling water a thermal capacity which is about 40 percent 
[This thermal capacity] is also released by large conventional thermal 


stations, which utilize steam power, which carry out cooling by means 


ooling towers, and whose yield is 46 percent. 


sume that the average annual temperature of river water is 20 degrees 
ide and that the increase in the temperature of this water which is 
lepends on the flow of the water, then this means that the demand will 
uantity of cooling water ranging between 5.55 and 6.94 cubic meters 
nd for each 100 megawatts produced by nuclear power plants which carry 


ling by means of open cooling towers. 


sis, the requirement for normal operation of a nuclear power plant 
1 capacity, for example, of 600 megawatts would range between 33.20 and 
ubic meters per second or between 119,880 and 149,904 cubic meters per 


ional power stations having the same capacity require only betweert 
ond or between 89,910 and 119,880 cubic 
per hour, assuming that the conditions are the same. 


nd 352.5U cuble meters per sé 


1, only the Euphrates River--and only in the area around Maskanah--is 


f furnishing a sufficientiy abundant source of water for cooling to 
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operationa ioa ipacitle tne electricl C[WOrK 1 
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ia | ‘ Li it at Wiid ertall t i! l « . intr ult P Atai wt i 
init ‘ i Dasle ipacit Or OUU megawatts starting 1 iyYYU. 
‘ initia tud Or the untCry s georgrapny ind the power progra pianned uf] 
. , } } + — . 2 1 | a > 7 
r iyy supgpests that tnere are two areas where the first nuciear 
- t, having a capacity of 2 x OUU meg iwatts, could be set ur » and tney 
i Wills ireas:; 
Mi Kanal rea 


we Cake int nsideration that it is possible to raise the temperature of 


the rivers, tor industrial cooling purposes, by only about 4 degrees centigrade 


, er , ' ) , rt A : | — 1., , =, 
e wil el ind , ipout . degree > centigrade in tne summer--due to environ- 
"Ne [ ; : -~thne 1} it ye OmMmes ‘ V id nt tnat | nuc lear power Diant having i 


it « 600 megawatts requires a flow of cooling water ranging between 
10, ind 360,000 cubic meters per hour. The Euphrates River is the only 
iver i ria capable ot providing the flow of cooling water required for 


Chie itilization ot open cooling towers. 


ed in the Maskanah area is located behind the al-T aibaqah Dam. 

et up three conventional power units, each with a capacity of 
watts, in the same area before 1990. This will mean that the province 
ih, where the hydroelectric power plant with a capacity of 8 x 100 
i 


rf ’ ' , ’ na _4 —T , ian! in [. ee 
wa wa mstructed and which began [operation] in 1992 |as published], 


will t me the most important province in Syria as far as power production is 


_ , 94 , ° : ‘ ° ’ ° 
rned. This province will be producing about half of the nation’s electric 


ar 
e Maskanal ite also has the following additional advantages: 
[It i ear the province f Aleppo which is a large consumer of power, it 
ear the 4OO kV transmission network which is under construction, and it 
the currently existing 220 kV transmission network. 
tru Ll will rot i J ¢ ‘ lt At iT t | iTé a wni ‘ 
. ry — ’ | . + * ne ] ~~ y 
t Ca na } elevat li 3 and indstone and limest e rock 
. , 
9 } } th _ } liar 74 th ; , 9 rT 74] 
whl LnK re i ia in va Wit the it] [ rts will 
hit t r es: I Dringing 1 the neav equipment ecessar ror the 


fie ite ls iocated tar way trom tne country 5 lenseiy-popuiated ireas. 








II. The Coastal] Area 


[This area starts at the border with Lebanon in the south and runs north 
through Tartus and Baniyas till it ends in the area above al-Ladhigiyah. 

The population in this area is continually increasing and the area's sources 
of fresh water are sufficient at the present time. However, demand for fresh 
water is increasing here as time goes by. 


[t is assumed, of course, that the cooling water to be used in the open cooling 
tower in this area will be water which comes from the sea. By 1987 the in- 
stallation in Baniyas [of a power plant] of the conventional steam-power type 
with a total capacity of 1,240 megawatts should be completed. 


If we take into consideration that the largest oil refinery in Syria is 
located in Baniyas, then it appears that either the northern area of this 
regicn (near al-Ladhigiyah) or the region's southern area (near Tartus) 
would be the most logicai place to construct this first nuclear power plant 
which will have a capacity of 2 x 600 megawatts. 


[he area near al-Ladhiqiyah is an area with numerous depressions and an area 
which has a rocky coastline, and thus it is especially suitable for underground 


construction. 


However, the Tartus area is also a preferred area because it is near the 
electric load centers in Hamah, Hims, and Damascus. It is also near the 
Lebanese electric power network which is connected to the Syrian electric 
power network. 


Nevertheless, construction of a nuclear power plant on the coastline has 
the following disadvantages: Although the coastline area would provide an 
unlimited supply of water for the cooling condenser, it is more costly to 
construct and maintain cooling condensers which utilize seawater than it is 
to construct and maintain cooling condensers which use river water. [miss- 
ing text] additional atmospheric [missing text], and it may be demonstrated 
that underground construction is something which cannot be avoided. 
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NNIVI AKRY--ihe Pretoria yvclctron of the »LF is been in 
irs. ihe total income trom radio isotopes manufactured in 
tor recently passed the R2Z-million mark. Nuclear physicists and 
: it ay I iil ith Alrican organizations which work with radio iso- 
retoria recently t elevrate the two events. 4 snort symposium 
tor nad development if the Pretoria cyclotron and the manufacture 
topes, was tollowed i testive lunch and a visit tv the accel- 
rator taciiity itself. Radio isotopes have been manufactured in the cyclotron 
n>. ale t local and toreign institutions have steadily increased-- 
day th lk export ertain long-lived radio isotopes for industrial use 
it i for uth Africa in this way. Almost the same amount 
trig igh i il il . IK isots pe were speci silly ordered by the 
eronaut i: ind Space Administration (NASA) for use on 
j pacecrait ior soil analyses mn Mars. Locally, radix isotopes 
tron are used for medical, biological and industrial appli- 
retoria lotron facility is at present undergoing modifications 
wit t inancial if rt of the Transvaal Provincial Administration s that 
j i, WOTrTk Ma be done there ind neutron therapy services be pro- 
retoria yelotron is a division of the CSIR's National Accelerator 
wit if weacquarter raure in the western Cape. Photo Caption: ihe 
tt tf thie recently celebrated 25 year in the production 
rad tupes. here nead oT Cte yciotron are een with the present 
Oro t the tunction heid to mark the ibile ney are, [rot 
it, Dr Heymann, Professor I J van Heerden, Dr S J Mills, 
rovr ing rote r w L Rautenbach. [Text] 'Pretoria SCIENTIAE in 
j “d if 


KOEBERG EVACUATION DRILL PLANNED--CAPE TOWN--People living within 16 kilonm- 
tres of Koeberg nuclear power station should make provision for alternative 
accommodation in case the area ever needs to be evacuated, Escom advised yes- 
terday. Pamphelts outlining evacuation procedures are to be distributed 
before the station opens. The Cape Town bus service will be involved in 
evacuations and mass care centres will be established to accommodate people. 
his was disclosed at a news conference in Cape Town yesterday when details of 
an emergency exercise next Tuesday were released. The media, divisional 
councils, civil defence and other organisatios will be involvec in the 


exercise, but te public is excluded. An alarm system and public loudspeaker 


will warn the public within five kilometres of the station of any emergency, 
and the provincial traffic force will be involved. In serious emergencies the 
SABC will broadcast warnings. [Text] [Johannesburg THE CITIZEN in English 
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lik FEDERAL REPUBLIC of 


Germany is bidding for a long 


term contract for the supply 
of Zamman uranium once 
mining gets underway 

Saarbery Interplan presi 
dent. Mr Jurgen Ertle told 
President Kaunda here that 


Gerpiany needed a long term 
dependable supply of uranium. 
to kecp power 


"4 riti lear 


Shations going 
AL to the President 
that Graermany did not have 
iwh uranium fo meet its 
ithe requirement and 
cconcered whether the «hort 


fal wuld not be supplied 
Jan ria 
Vi Irt e made the reque 4! 
when he nducted a preser 
ta f wy ompany © act 
ties throughout the world 
I bye Saarbrucken based 
ompar hat heen arr iv 
if ifugr ivy ry watwoer A re 
Sia mva and the Copper 
; 'f . his " ’ three years 


prospecting was now “in full 
swing assured Dr Kaunda 
that thes firm would do every 
thing pos sible it ensute that 
i role uraniun industry 
wassetupin Zambia 

Gecrmar necds 4a long 
term secure supply of urani 


im. because we have to gua 
rantce the continuous operse 
tion of if nuclear power 
stations For this reason 
we would like to ask you and 
your government fo grant us 
mig term supp ontracts 
he told the Pre Liddent 

In repiy [ir Kaundae told 
Ur Ertle that he » { pass 

hig re jur of f the +f ryre 
priate authorities if Jamia 

He assured the mpany 
ti.at the Party and tts govern 
mer would ontinue te 
merate witt tow f rT) (oe 
if Tae 





LAK §©IKRM COMPETING WITH I RK FOR ROLE IN FINLAND 
IAGENS NYHEIER in wedish |] ep 63 p 10 
yy Kaa Eneberg: “Swedish Nuclear Power in Finland; Asea Atom in 
m5 tlock uy 
-leinki, 31 Aug--Svenska Asea Atom'‘s prospects of becoming the con- 


ry new nuclear power plants for Pinland are good, DAGENS NYHETER has 
Ihe Finnish electric power industry is in the starting blocks, but 
ising irritation over the fact that the government does not give the 


lynal. The tate must announce its basic position soon, they are 


years, nuclear power has become a hot potato in Finland, where an 
r power movement has grown up and is making itself heard. Nothing 
«e of that sort existed at the end of the 1970s, when four nuclear 
ts were built. There are two Russian plants, each of a little 


(00 megawatts, and two Swedish ones, each oi: 600 megawatts. 


present, they have only discussed the procurement of one plant in 
Th” 5 iwatt ] i ° 

issian ind the French have been discussed as contractors. rhe 
zed imatran Voilma enterprise has invest igated that alternative for 
llion marks in the terms of present-day monetary values, One agru- 


ing a purchase from the Soviet Union by Finland would be that this 


" , . , 
e a better balance of trade between the two nations. The Finns 
inding sitable import commodities on the Russian market. 

’ : _ r* a% a | ; ; , * a 
tial i ;.% ‘ AANOMAT mentioned on ihursday that AsSeA ; pr sper rs 
yd wine the project is taken under serious consideration. 

fave in <* inf j the yovernmenrt approve! } new ric lear power hil] 
ré ‘ | ir) { j i thi onth. 

mt rif, the director ! Industrins Kraft AB, onfirms the fact 
ire interested in Swedish reactors. However, he brushes aside the 

the nuclear power | ill. he only thing that is needed is a 
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2 e is reticent about time limits, ndustrins Kraft AB is half pri- 


wned and half owned by the state and the municipality. Among the 


’ ; 


mpanies and the wood-processing industry. 


arties are the nationalized enterprise Imatran Voima and private 
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rf ‘ r At if pa _. eas | ran DUM! a.¥' 
4 ,* 4 a. ~~ 
> s | ‘ a? ase ?> , > = 7 é miue J) J ; J 
’ > rT’ , As } nA 1 . — oe ool 43 
é Lida (rUinjJ~--ine nmtCinuciear anc EcOoOIOgISts Committees I rusKaci 
‘ itheri.anc nave pubdiisned a Cail C irmS against tne new attack on 
iture Delng prepared in the Atiantic Basin, with tne threat i more nuciear 
a, » } = @ ‘ ] ; Loft uoor na & aA ? ] ~* mh or si @} the 
» 4 : i 1it | ast i vail ia Vet [wee i Pele } Pele ae Jt prLcuvel . With Lic 
— . 
JAste ming trom Swis and Beigian plants. 
; . | ; . 7 ] ] ow rare 4 } se + say o ay 
i A Aitd thie if Yenerdai aiarmti, the committees Say tnat artter tne vict ry 
; + } ’ aa 7 Lemming hw g ‘ ; to} 
i lieved Dy the temporary suspension of Ggumping Dy vreat Britain, and with 


the der strations in Galicia and the rest of the nation, as weil as 


i 
irt t Europe, the new attempt by Switzerland and Belgium is doubties 


trial by tire to see whether or not this type of operation can be continucd in 
e basin.” They also add that “if both countries succeed with their proposals, 
ild prevent other European states, the customary “clients” in the 
Te x business, from doing the same thing with their atomic garbage in the 
this effect they are requesting maximum solidarity with Galicia, as well 
,eT strations: "The sea has m borders,” Says the call, “and what is 


ed today in Galicia can be dumped tomorrow in Euskadi. Several anti- 


: ind « logist gr ups have held meetings to coordinate a unified actior 
re et the imminent threat and have reached several decisions which 
‘ i ,.ement« Lime dc i itely. 
“wai pe se it 
e tirst of these would be to carry out protests, on the days when dumping is 
; Us wherever it ao } isible. A second initiative wi ] De t< narter a 
ror ail thes groups ¢t » t Brussels (Belgium) and try t prevent tne 
eparture of the shi irrying the radioactive drums. Spanish stevedores' and 
c* at ’ ions Wi j ij De isxeda t show their > lidarity DY sending ti their 
‘ i té ry irt té i@xzrame ; Kine them t< pp >¢€ tne i acing ind ceparture 
, ' 
‘ it 
fourt ist rot il is to charter a boat to Brussels and later, if the 
tuati Warrants, ¢ the Atianti Basin itseif, t im if semonstrations 
j tC tre imping whl ire Dpeing f innea DY tne vreenpeace ¢ logist rreani-~ 
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